IN  THIS 
ISSUE 


MANAGER’S 

JOURNAL 

79  Carletoa  Techixdogtes' 
Ken  KraUmm  has  led  his 

VAXs. 


97  Netwocktng  vendors 
don't  know  what  to  serve 
finicky  users. 


IN  DEPTH 


95  Fleabilityistbe 
biggest  virtue  in  today's 
snait  buOdings.  By  Michael 
FitagCTakL 


DEPARTMENTS 

6,8  NewsSborts 
18  Advanced  Technology 
32  Editorial 
84  Video  Review 

104  Computer  Careers 

118  Training 
121  Stocks 
126  TVends 


Y 

■  ou  can  call  me 

I  Ray,  and  you  can 

can  me  Jay,  but 

don’t  ever  caU  me  Summit!  You 
aU  know  Summit,  that  new  gen¬ 
eration  of  IBM  mainframes  in 
print  aU  over  our  front  page  and 
plastered  throughout  the  rest  of 
the  husiness  and  computer 
press  as  weU.  Problem  is,  the 
code  name  never  existed  within 
!  IBM.  That  didn’t  stop  the  press 
I  from  erecting  aU  sorts  of  neat 
I  visual  images  in  our  papers  to 
'  hail  the  arrival  of 
code-named  Summit.  You  have 
to  admit,  it  sounds  more  inter- 
I  esting  than  ES/9000.  Now  the 
I  question  remaining  is,  just  who 
coined  the  term?  If  you  know, 
contact  us  through  our  interme¬ 
diary.  Deep  Throat. 


Smart  baiUings  get  even  smarter. 
PageSS. 


EXECUTIVE  BRIEFING 


■  The  mainframe  Uvea,  says  IBM,  as  it 
releases  a  deluge  of  high-end  hardware,  soft¬ 
ware  and  networking  products.  Highlights  of 
the  event  included  details  three  members 
of  a  new  mainframe  family  sporting  up  to  200 
MIPS  performance,  fiber-optic  channels, 
coupled  CPUs  and  up  to  9G  bytes  <rf  on-pro- 
cessor  storage.  Miction  should  be  easier 
than  ever  before,  with  field-upgradable  tran¬ 
sitional  models  immediately  available  that  of¬ 
fer  modest  performance  boosts  and  fiter-op- 
tic  links  to  remote  DASDs.  DB2  gets 
hardware-  and  software-aided  performance 
boosts.  IBM  also  defined  an  architecture  for 
central  systems  management.  ’The  big  win¬ 
ners:  users  of 4381 , 9370  and  VSE  presets. 
The  hig  question:  Are  the  performance 
benefits  worth  the  steep  costs?  Stories, 
pages  1,122-125. 


jt  Strategic  jnfonnatioa  tioo  TnMt  Corp.  geu  an 


to  the  Diebold  Research  Pro-  I 


ducted  at  more  than  1 00  com- 


cently  to  tacldmg  the  S&L 


ping  the  lists  of  what  like  yoiirtoesmIS.Wril,tntenia- 

)6t  about  theiriobs.  But  re-  tk»al  Executive  Service 
.  cmdents  to  Computer’  Corps  has  such  a  program  for 
world's  fourth  annual!^  sat-  volunteer  executives.  Page 
isfaction  survey  say  top  104. 


role.  Officials  say  the  benefits 
of  open  systems  outwei^  the 
- Yrskm  costs.  Pngel. 


..  ^  theUni- 
venity  of  Cahtonia,  Berke- 
•ley;  The  IS^uopeupports  a 


COMPUTERWORLD 


The  Problem  With 
Buying  Software  From 
A  Haraware  Company 

Once  a  company  gets  locked  into  hardware  and  software  from  one 
computer  vendor,  it  operates  at  the  mercy  of  that  vendor. 


Many  companies  buy  and  build  into  buying  a  ten  million  dollar 
software  that  runs  on  only  computer  when  a  one  million  dollar 
e  kind  of  computer,  computer  from  another  vendor 
Locking  themselves  into  would  actually  do  a  better  job. 
nnp  vendor’s  hardware.  These  expensive  hardware  traps 
These  companies  can  easily  be  avoided  by  using  the 
can  then  find  right  software. 

♦•’emselves  Oracle  software  runs  on  virtu^ly 
trapped  every  computer-mainframes,  mini¬ 
computers,  workstations  and  PCs. 
From  virtually  every  vendor. 

Oracle  software  lets  companies 
develop  applications  that  run  on  all 
their  computers.  And  share  data 
among  them  as  well. 


Most  important  of  all,  it  lets 
companies  exploit  newer,  faster 
and  cheaper  technologies  as  they 
emerge. 

Call  1-800-633-1071  Ext.8112  for 
more  information. 

We’ll  tell  you  how  you  can 
move  forward  without  worrying 
about  what  you’re  stepping  into. 


ORACLe 


Software  that  runs  on  all  your  computers. 


Newlwist 
On  An  Old  Problem 

_ Oracle’s  protocol-transparent  network  products  unify  incompatible  networks. 

If  you  like  industry  standards  you’ll  love 
networking.  Because  there  are  so  many  network 
standards;  Ethernet,  Token  Ring,  Named 
Pipes,  DECnet,  LU6.2,  FDDI,  TCP/IP,  SPX/IPX, 

X25,SNA,(dc. 

Oracle's  software  lets  vou  intearate  all  the 


Database  Users 
Respond  1b  Queries 

Users  vote  ORACLE  number  one  in  five  important  user  polls. 


In  a  series  of  recent  polls,  Oracle’s  products 
were  ranked  number  one  by  five  magazines 
representing  over  four  hundred  thousand 
readers.  Leading  to  only  one  conclusion: 
Oracle’s  database  and  networking  products 
are  the  best  solutions  for  the  widest  variety  of 
PC  and  Mac  users. 


should  know  something  about  developing 
applications,  named  it  the  best  applications 
software.  And  Government  Computer  News 
cited  reliability,  compatibility  and  speed  as  some 
of  the  reasons  they  awarded  Professional 
ORACLE  Tools  and  Database  the  number  one 
data  manager  for  local  area  networks. 


InfoWorld  readers  also  named  Oracle’s 
newest  desktop  product,  ORACLE  Server  for 
OS/2,  product  of  the  year.  As  did  subscribers  of 
DBMS  Magazine,  who  rated  ORACLE  Server 
for  OS/2  the  best  database  server. 

CaU  I,80(k633-I073  Ext.  BIOS  to  older  or  si^ 
up  for  the  free  Oracle  Client-Server  Forum  in 


TheMHHaiyAkttft 
GommandTHas  Good 
Reasons  For  Choosbig 
Our  On-Line  RDBMS. 


One  reason  is  as  close  as  today’s 
headlines. 

The  crisis  in  the  Middle  East 
unleashed  the  largest  airlift  in  the 
history  of  the  Military  Airlift  Command 
—more  than  1,100  aircraft,  flying 
lOOflOO  troops  and  a  billion  pounds 
of  caigo  to  Smidi  Arabia,  all  on  a 
moment’s  notice. 

MAC  chose  SYBASE  for  exactly 
that  kind  of  operation! 

Because  cmly  SYBASE,  with  its 
Client/server  Architecture,  can 
provide  the  distributed  computing 
capabilities  needed  to  manage  a 
massive  opteration  absolutely  depen¬ 
dent  on  r^-time  access  to  on-line 
information. 

SYBASE  lets  MAC  use  familiar 
client  hardware,  like  PCs  and  Mac¬ 
intoshes,  to  access  critical  data  fiom 
any  of  its  211  locations  worldwide. 

SYBASE  supports  absolute  data 
integrity  and  security  in  MAC’S  world¬ 
wide  distributed  environment.  Busi- 
.  ness  rules  ate  written  once — into  the 
SYBASE  programmable  server— 
and  automatically  implemented 
across  all  applications  and  enforced 
throughout  the  network.  And  only 
SYBASE  Secure  SQL  Server' offers 
multi-level  data  security  designed 
to  meet  B1  level  standards. 

SYBASE  delivers  the  high  appli¬ 
cation  availability  MAC  requires.  Back¬ 
ups,  recoveries,  diagnostics,  transaction 
logic  and  integrity  changes  all  take- 
place  while  applications  run. 

In  short,  only  SYBASE  offers 
everything  the  Military  Airlift  Com¬ 
mand  needs  to  manage  a  massive, 
worldwide,  on-line  enterprise.  One 
which,  if  it  were  m  industrial  com¬ 
pany,  would  rank  number  10  on  the 
Fbrtune  500. 

It’s  easy  to  find  out  more  about 


how  Sybase  can  help  you  handle 
your  information  managemeait 
needs— crises  and  all.  Just  attend : 
free  Sybase  seminar. 

Call  1-800-8-SYBASE  fijr  the 
seminar  nearest  you. 


S  Sybase 

CUemiSenerForThe  On-line  Enterprise 


HAVE  A  SPEEDY 
RECOVERY 


AI^A(XUNET  T1.5.  Ifeas 


When  it  comes  toTlS,  a  lot  of  people  take  it  for 
granted  that  a  pipe  is  a  pipe  is  a  pipe.  But  the  fact  is  that 
no  other  provider  offers  a  safety  net  like  the  one  you 
get  with  AT&rsACCUNETTL5.' 

Just  how  miich  more  reliable  is  ACCUNET  T1.5? 
Our  monitoring  and  maintenance  are  .so  advanced, 
we  actually' set  the  standards  for  high  performance, 
in  the  industry: 

And  if  tfiCTe  is  a  problem  with  one  of  our  lines, 
we  give  you  more  ways  to  get  your  traffic  out  of  harm’s 


way  With  over 70,000  digital  miles  and  more  than  450 
points  of  presence,  our  routing  diversity  capability  far 
surpasses  that  of  our  competition. 

With  ACCUNET  T1.5,you  can  also  get  built-in,  end- 
to-end  protection  features*  that  automatically  switch 
yourrraffic  to  a  backup  channel  in  the  event  that  one 
of  your  lines  degrades. 

We  have  so  much  confidence  in  the  reliability  and 
performance  of  ACCUNET  T1.5  that  we’re  willing  to 
offer  it  with  a  guarantee.  And  that’s  something  else  you 


close  as  you  can  get  to  risk-free. 


can’t  get  anywhere  else. 

So  look  before  you  leap  into T1.5.  You  could  save 
your  company  a  lot  of  downtime. 

Reliability. 

Another  AE^  advantage. 

For  more  information  about  ACCUNET  T1.5  and 
ACCUNET  network  management  products,  call  your 
AT&T  Account  Executive  or 1 800  247-1212,  Ext.  149 


AnsT 

The  right  choice. 


It’s  a  known  fea  that  theright  storage  solution  is  crit¬ 
ical  to  your  IBM  system.  Which  is  why,  when  you're 
building  for  productivity,  you  should  look  up  to  IPL.  ’ 
Now  the  question  is  obvious:  Why  go  with  an  IPL 
storage  system  when  you  have  an  IBM  computer? 


The  Answer:  No  one, 
repeat,  no  one  offers  bet¬ 
ter  IBM  storage  solutions 
than  IPL.  Not  even  IBM. 

The  fact  is,  IPL  has 
worked  exclusively  on 
IBM  mid-range  storage  and 
mainffame  systems  for  the 
past  1 7  years.  V\fe  lead  in 


technological  advancements  that  address  your  spe¬ 
cific  needs  and  applications.  Plus,  with  maintenance 
and  technical  support  available  24  hours  a  d^.  seven 
days  a  week,  you  can  rely  on  rapid  response . 

Froth  on-line  diskstora^,  to  off-line  tape  back-up 
and  memory,  IPL  is  to  storage  technology  what  IBM  is 
to  computers:  The  best.  And  the  most  advanced.  Call 
IPL  today  at  1 800338-8IPL  (617  890-6620  in  MA). 
Because  a  storage  system  fiom  IPL  holds  more  than 
information.  It  holds  your  business. 


SySTEMSINC. 


IPLU.S.HEADQUARTERS:60HickDiyDrive.W&ltham,MA02154  1  800338-8IPL  (617 890-66204n MA)  FAX; 617890-8128 
IPL  INTERNATIONAL:  Impefiasttaat  10. 1930Zaventem,BniSsels,Belgum011-32-2-725.41.58  FAX:011-32-2-72S.40.29 


HPfe  RISC  puts  unprecede 
HP^  NevsWave  (Mceputs 


nted  power  within  your  reach, 
it  within  everyone  else’s. 


With  most  computers,  you  have 
to  gw  up  power  to  save  money 
Aid  what^r  level  of  power  you 
settle  for,  itls  usually  difRcuh  for 
anyone  but  an  expert  to  use. 

Hewlett-Packard  has  a  better  w^. 

Our  fulHine  of  RISC-based  com¬ 
puters  offers  a  wkfo  range  of  power 
levels.  At  prices  that  let  you  base 
your  choice  on  performance  rather 
than  budget 

And  when  add  HPls  NewW^tve 
Offlce.system,  people  can  put  this 
power  to  use  quickly  and  easily 
from  their  desktop  PCs.  Which 
leads  to  the  kind  of  productivity 
computers  have  always  promis^, 
but  rarely  delivered. 

37  computers  give  you  the 
choice  of  power  yon  need. 

That’s  a  pretty  impressive  number 
of  RISC  s^tems.  But  the  numbers 
that  will  impress  you  more  are 
right  on  your  bottom  line.  Our 
RI^  minicomputers  start  at  imder 
$15,000.  Our  higi  end  of  the 
power  spectrum  gives  you  iruiin- 
fiame  performance  at  minicom¬ 
puter  prices. 

Of  course,  the  initial  price  is  only 
one  part  of  the  equation.  Since 
RISC  architecture  is  simpler,  itls 
fundamentally  more  reliable.  And 
that  means  lower  maintenance 
and  service  costs.  In  short,  a  dra¬ 
matically  lower  cost  of  ownership. 

If  you  think  you  can  get  these 
advantages  from  DEC  and  IBM, 
think  again.  DEC  doesn’t  offer  a 
complete  range  of  RISC  systems. 
And  IBM  only  offers  RISC  tech¬ 
nology  in  workstations. 

The  competition  can’t  offer  you 
the  same  level  of  software  com¬ 
patibility,  either.  If  you  went  with 
IBM,  you’d  have  to  migrate  across 
different  Eunilies  to  even  apfnoach 
the  range  of  computing  power  we 
can  provide  in  a  single  compatible 
HP  systems  fomily. 


Thatb  the  whole  idea  behind  HP 
NewrtWwe  QfRce  system.  Its  unique 
object-based  technology  lets  all 
of  your  infiMmalion  resources  work 
tether.  Artd  gives  users  a  con- 
ristent  interfoce  across  mainframes, 
mirtis,  woiicstations  and  PCs. 

It  also  integrates  information  from 
your  current  applications  and 
integrates  existing  DOS  applica¬ 
tions,  regardless  of  the  vendor. 
(IBM  OfficeVision  does  not  sup¬ 
port  DOS.)  What’s  mote,  HP 
NewlMwe  Office  is  based  on  indus¬ 
try-standard  networking,  and  runs 
on  HP’s  UNIX*  system-based 
computers,  HP  3000  systems  and 
OS/2  operating  systertB. 

Beyond  this,  HP  NewWave  Office 
incorporates  an  extraordinary 
new  “agents”  capability.  Agents 
can  handle  a  wide  range  of  sophis¬ 
ticated  tasks.  Fbr  instance,  they 
can  automatically  gather  data, 
anal:^  it,  ^nerate  a  report  and 
distribute  it 

The  net  result  of  HPls  approach 
is  this:  Applications  and  informa¬ 
tion  are  ri^t  where  people  want 
them-at  their  fingertips.  Which 
puts  real  power  where  it’s  needed 
most  The  kind  of  useful  power 
you  always  hoped  to  get  out  of  your 
company  computer  system. 

Call  us  at  1-800-752-0900,  Ext 
1477  for  more  information.  Wfe 
promise  a  very  powerful  experi¬ 
ence  for  you,  and  for  everyone 
else  in  your  office. 

There  is  a  better  way. 


Wh^  HEWLETT 
PACKARD 


VIEWPOINT 


Same  old  song 


or  any  other  vendor  wiU  lajl  flat  because  of  one 
reason:  Senior  corporate  management  is  not  go¬ 
ing  to  shell  out  $S  million  to  $10  millioo  dollars 
or  more  for  a  mainframe  any^e. 

This  view  is  somewhat  naive  for  several  obvi¬ 
ous  reasons.  But  it  also  underscores  a  key  point 
that  hK  emerged  regularly  in  our  annual  job  sat¬ 
isfaction  surveys,  and  this  year’s  is  no  exception 
(see  page  90).  It  is  the  same  point  raised  in  other 
Computerworid  surveys,  both  of  CEOs  and  se¬ 
nior  information  systems  managers.  It  is  a  point 
that  just  doesn't  seem  to  change  very  much. 

That  point  is  that  the  two  camps  —  the  corpo¬ 
rate  suite  and  the  IS  crowd  —  still  do  not  speak 
well  to  each  other  and,  often,  o/each  other. 

Fw  this  reason,  it  is  endr^  feasiUe  that  in 
some  isolatH  rawiw;  a  valid  mainfrafn**  purchase 
request  fit  doon’t  have  to  be  a  mainhiaune,  but 
any  computer  product  or  system  that  costs  a  lot 
of  money)  will  be  scotched  because  the  relation- 
ship  between  the  purchase  and  its  value  to  the 
organiration  can't  be  communicated. 

fUght  up  there  with  poor  top^el  communi- 
catioos  as  a  source  of  j^  dissatisfactioo  is  poor 
communicatioos  with  the  IS  client  base  —  the 
user  community.  This,  too,  hasn't  changed  ap- 
predahly  in  any  of  our  four  annual  sati^ction 

The  fact  that  communications  problems  will 


LETTERS  TO  THE  EDITOR 


Regartlmg  your  product  review  Those  '‘failures"  are  mostly  in  the  Stone  Age. 

"Making  the  case  for  Nomad"  illusory.  The  9370  in  fact  fully  The  United  Paperwoiliers  In- 
(CW.  July  231.  I  feel  that  the  participates  in  the  370-aTchitec-  temational  Union  has  been  using 
benchmark  has  missed  the  point,  ture  family  descended  from  the  ccniputer  technology  for  many 
Having  spent  my  career  ^vel-  System/360  introduced  in  1964.  years.  Our  hr^  membership 
oping  and  maintaining  interac-  The9370is3implyanewaoda|h  files  and  accounting  are  reaideni 
live  systema  for  the  federal  gov-  pealing  point  on  the  370-arclii-  on  an  IBM  App^tkm  Sys- 
emment  as  well  as  private  tecture  price/performance  con-  tein/400  Model  45  with  more 


mg  or  unable  to  assume  IS  a  far  greater  sense  of 
roponsibility  in  resolving  the  great  communica¬ 
tions  dilemma.  That  is  a  lead  role  neither  the  us¬ 
ers  nor  corporate  management  is  likely  to  play, 
nor  should  either  do  so. 

In  some  companies,  IS  has  formalized  a  sort  of 
educatkm  process,  replete  with  structured 
meetings  that  explain  IS  initiatives.  An  increas¬ 
ing  number  of  IS  organizations  have  set  up  multi- 
thsdplinary  technology  committees  to  discuss, 
dev^and  articulate  systems  plans. 

There  is  no  one-size-fits-all  approach  to  re¬ 
solving  the  problem  of  poor  communication,  ex¬ 
cept  that  IS  must  play  the  lead  role  in  the  pro¬ 
cess.  Take  a  tip  from  ^Jackson  and  "just  do  it.” 
Our  printing  the  same  survey  results  year  after 
year  coukt  get  dull,  not  to  mention  risky  for  you. 


ioflBM'sES/9370&iinlyas 
M's  misuoderstocid  mid¬ 
ge"  [CW,  July  23].  crith 


ogy  devU"  [CW.  July  23].  Your  to  BUI  Laberis,  Editor  l»  CkUf. 
nonraUy  fine  newsletter  has  fall-  Computenw>rld.i*.0.  BmtSJTI, 
en  victim  to  the  stereotypical  37SCockituiiltRoad,Framiog- 
school  of  cut-and-slash  journal-  luim,Mass.0t7Ql.Fainumber. 
ism.  The  reality  is  that  unions  (508)  875^1  MCI  Maib 
are  a  reflection  of  America  —  COMPUTERWORLD. 


COMPUTERWORLD 


SEPTEMBER  10,1 


Introducing  some  big  news  in  compact,  high  With  over  1 7  years  of  IBM  plug-compatible 


capacity  IBM  AS/400  storage  technology: 

The  7636  Disk  Array  from  IPL. 


Built  with  IBM  disk  drives 
and  compatible  with 
IBM  AS/400  models  B30 
through  B70.IPL's  7636 
1 .8  GB  disk  array  offers 
better  price  performance 
per  megabyte  than  any¬ 
thing  on  the  market 
today.  And  it’s  available 
for  immediate  delivery. 


experience,  IPL  understands  the  rapid  response 
requirements  of  its  customers.  So  you  can  count 
on  maintenance  and  technical  support  24  hours 
a  day,  seven  days  a  week-true  quality  service. 

No  one.ofFers  better  IBM  storage  solutions 
than  IPL.  Not  even  IBM.  Call  1  800  338-81PL 
(617  890-6620  in  MA)  today  for  more  inform¬ 
ation  .  And  see  how  big  our  technology  really  is. 


SySTEMS  iNC. 


IPLU.S.HEADQUARTERS:60HickoiyDrive,W&ltham.MA02154  I  800338-8IPL  (617  890-6620  in  MA)  FAX:  617890-8128 
IPL  INTERNATIONAL:  Imperiastraat  10. 1930Zaventem.  Brussels.  Belgum  01 1-32-2-725.41 .58  FAX;  011-32-2-725.40.29 


Trials  and  tribulations  of  TPF 


OMMENTAR 

Jean  S.  Bozman 


the  totally  automated  <^ce 


The  Next  Generation  in  Office  Automation 


SEPTEMBER  10, 1 


COMPUTERWORLO 


Substantial  proof  tha 
with  power  and  spe 


In  the  terminology  of  the 
modern  workplace,  power  and 
speed  have  become  the  short- 
hand  by  which  personal  com- 
puters  are  measured. 

The  test  of  the  designer’s 
art,  though,  is  to  wring  the  greatest  performance  out 
of  available  megabytes  and  megahertz. 

With  a  disarmingly  clean,  integrated  design, 
Epson ’engineers  have  done  just  that  in  the  new 
286  and  386'  Series  personal  computers. 


VLSI  Chips.  The  compact 
footprint  of  Epson's  new  machines  is  made  possible  by 
integrating furutions  on  VLSI  chips  such  as  these.  With¬ 
out  them,  separate  boards  would  require  separate  slots,  and 
the  motherboard  alone  would  be  three  times  the  size. 


Surface  Mount  Technology. 
Used  only  by  the  most  advanced  manufacturers,  SMT 
techniques  protect  the  structural  integrity  of  the  board, 
which  increases  overall  reliability. 


Hard  Drive  Controller.  The 
use  of  Integrated  Drive  Electronics  on  the  hard  disk 
eliminates  the  need  to  add  a  hard  disk  controller  board. 

This  simplified  design  means  faster  throughput  and  greater  Lpsoti.\  3>i6S\  motherboard  displays  the  elegant 

reliability.  architecture  necessary  for  optimal  performance. 


t  in  a  world  obsessed 
ed,  neatness  counts. 


o 


Epson’s  proprietary  BIOS. 
Epson  has  elected  to  develop  its  oum  BIOS,  customized  for 
each  individual  system,  simply  to  ensure  that  your  soft¬ 
ware  will  get  the  most  out  of  our  hardware. 

High  speed  memory.  In  fact, 
at  70  nanoseconds,. they  are  among  the  highest  speed 
memory  chips  available.  With  them,  memory  access  is  faster. 
Snap-in  SIMMS  modules  make  memory  upgrades  easy 
and  quick. 

Super  VGA  video  graphics 
are  embedded  on  the  motherboard:  The  result:  more 
efficient  data  transfer,  more  reliable  circuitry,  optimized 
video  performartce. 

What  the  Epson  design  team  has  discovered  is 
that  less  is  very  definitely  more.  By  reducing  the 
number  of  separate  components  through  inte¬ 
gration,  performance  is  increased.  The  result  is  a 
flexible  tool  which  is  elegant,  efficient  and  allows 
the  effortless  application  of  power  and  speed  to  the 
task  at  hand. 

In  fact,  there  is  only  one  word  that  adequately 
describes  the  innovative  design  of  these  new  Epson 
computers.  Neat 
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leered  For  The  Way  You  WorkT 


tgPSON 


Don't  be  Suckered.  Pushed,  or 
Intimidated  into  expensive  OS;2 
hardwiue  Just  to  get  SAA/CUA. 

Multi  Soft  delivers  SAA  CL  A 
on  eharaeter  based  64()K  DOS  PCs. 

Save  over  $5000  per  station,  extend 
the  life  of  your  corporate  hardware 
and  software  assets,  and  save 
millions  of  dollars! 


To  your  tired  Host 
Applications,  it’s  a 
new  lease  on  life. 


Multi  Soft’s  INFRONT/DS™  & 
EasySAA™  products  enable  rapid 
developniem  of  intelligent  SAA/CUA 


Program  Communications)  pi 
PC/host  applications.  Howevt 
of  requiring  the  use  of  LU6.i 


The  SI  HKR-I.INK 
product  fumily  represent 
the  leaclilI^  edKe,  and 
h\  tar.  the  only  complete 
family  of  ctMiperalise 
prttcessintj  products. 


cooperative  processing  capabilmes  ot  to  IBM  sU5w2,  PM.  i 

IBM's  APPC  {Advanced  Program-U>-  gic  platforms. 

ind  LU6.2strate- 

You  can  even  add  Experts  in  Cooperative  Processin, 

ICXJN  Based  Menus  MultiSoft.IllC.  © 

&  Backgrounds  12.t  franklin  Comer  Rd. 

on  your  CGA  Lawicncce  illc.  NJ  (KiMX  /A 

character  based  wxfxsx^vvt  /ll\ 

DOS  PC  AilA 

in  minutes!  4  k 

14.000+  USERS  WORLD  WIDE 

International  Keyboards 

Nov^allittateis 

andyDute 

It’s  only  fair  to  warn  you  that  was  designed  to  be  easy  to  learn.  And 
CKposure  to  new  Microsoft’  WTindows'”  use.  Neophytes,  not  to  mention  troglo- 
version  3.0  has  been  linked  to  obses-  dytes,  will  be  up  and  running  in  no  time, 
sive  and  habitual  usage.  Why?  Wjftmrt^ly  no  training. 

Because  with  a  simple  click  of  Now,  ^SO/SSO^ma- 

the  mouse  users  can  connect  to  the  chines  running  MS-DOS’ 

network,  even  access  and  manage  net-  will  no  longer  be  limited 

work  resources.  All  without  cumber-  to  640K.  So  there  are  no 

some  keyboard  commands.  more  impediments. 

\Miidiineaiis  users  are  now  able  Users  can  even  en- 

to  share  data  Not  frustratioa  jSf^iCTwork  connection  and  at  the 


While  in  the  interest  of  time,  the  very  same  time  satisfy  the  cravings  of 
Windows  3.0  graphical  user  interfece  multiple  applications. 


Desktop  Fonts 

apoint  and  dick 
hodsd. 


And  since  Windows  3.0  has  a 
modular  setup  program,  a  single  copy 
now  memorizes  every  user  configura¬ 
tion  on  the  network.  Wiidi  means,  so 
to  speak,  one  si^e  fits  all. 

Furthermore,  Wmdows  3.0  has 
redefined  its  relationship  with  IBM* 
3270  emulation  programs.  Users  can 
now  download  corporate  data  and 
easily  share  it  with  Windows  applica¬ 
tions.  Something  we  have  come  to  call 
peaceftil  coexistence. 

One  last  point  Because  Windows 


3.0  has  been  optimized  for  machines 
with  1-2  meganytes  of  RAM,  it  will  go 
a  long  way  tow^s  protecting  your 
hardware  investment 

CaU  (800)  323-3577  Department 
L21,  for  a  backgrounder  that  outlines 
how  Microsoft  Windows  3.0  could  ben¬ 
efit  your  corporation. 

We’re  certain  that  you’ll  agree 
it’s  a  habit  well  worth  forming. 


IVfeking  it  all  mate  soise' 


CASE  Is  Another  Area 
¥xi  Shouldn’t\\hnder  IntoWthout 
An  Experienced  Guide. 

More  than  one  IS  business.  Wfe  show  you  how  to  get  60-day  product  trials,  ^^fe’re  the  only 

manager  has  gotten  lost  results,  then  stay  by  your  side  to  make  CASE  vendor  who  does,  \^fe  think  that 

— .  in  thelabyrinttiofCASE  sure  that  you  do.  says  a  lot  about  us-and  even  more 

I  ^  implementation.  Over  the  years,  that  total-solution  about  our  competition. 

That’s  why  you  need  Index  approach  has  earned  us  the  trust  of  But  don’t  take  our  word  for  it  Call 

Technok)gy-the  world’s  most  experi-  our  customers.  Including  IBM,  our  us  for  details  on  actual  CASE  success 

•  enced  CASE  provider— to  show  you  biggest  customer  of  all.  In  fact,  IBM  stories,  and  find  out  what  our  customers 

the  way.  As  the  developers  of  the  has  so  much  confidence  in  us,  it’s  pur-  have  to  say.  Then  try  the  same  ^ 

Eicelerator^^ries,we’TO  helped  tens  chasing  an  additional  2250  copies  of  thing  with  our  competitors. 
of  thousands  of  users  around  the  world  our  Excelerator  products  for  its  own  Once  you  do,  we  think 

maj)  out  successful  CASE  scrfutions.  use  worldwide.  you’ll  agree:  It’s  safer  going  into  CASE 

What  makes  us  different  from  the  So  it’s  no  wonder  that  IBM  is  with  someone  who’s  been  there  many 

other  CASE  companies?  Simple  At  marketing  our  Excelerator  Series  as  times  before. 

Index  Technology,  we  don’t  just  sell  part  of  its  own  AD/ Cycle”  offering.  Or  Index  Technology  Corporation, 

you  a  lot  of  flashy  technology  and  then  that  IBM  is  relying  on  our  advice  in  One  Main  Street,  Cambridge,  MA 

leave  you  in  the  dark.  designing  the  Repository’s  information  02142,1-800-777-8858. 

Instead,  we  giveyou  everything  model.  \^ich  means  our  customers 
you  need  to  make  your  CASE  effort  never  have  to  worry  where  their  CASE 

succeed-including  proven  technology,  investment  will  lead, 
adaptable  products,  and  an  array  of  The  fact  is,  we  have  so  much  faith 

support  services  rated  the  best  in  the  in  our  CASE  solution,  we  encourage  There’s  NoSubstituteFbrExperience. 
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SYSTEMS  &  SOFTWARE 


is  year,  the  IS  and  tedmolagy  d 
lent  is  in  the  process  of  upgrading  i 
8800-level  VAX  superminica 
to  DEC'S  6420  VAX  system. 

:'s  going  OK.  but  because  the  643 


No  such  thing  as  a  perfect  system 

U.C  Berkeley  manager  Lavender  keeps  systems  up  and  running,  despite  tight  budget 


OfficeVision/MVS 


nn  Free  30-day  Trial  S  (416)  940-9373 

Uu  TBSSolh«»lne,20a-Ckani^Ci«Mant, 
MirMiini,  Ontario,  Cin«k  UR  are 


COMPirrEKWORU) 


CcHuputer  networking 
thafe  siinpler  than  ever. 


OS/2  can  do! 

Seamless  connectivity.  Every  busi¬ 
ness  wants  it  And  every  business 
will  experience  the  limitations  of 
trying  to  achieve  it  with  DOS.  But 
0S/2*  Extended  Edition  (EE)  was 
designed  for  connectivity  and 
provides  the  flexibUity  you  need 
today  and  tomorrow. 

Now,  you  may  only  want  to 
share  a  laser  printer  on  a  EAN 
configured  with  Token-Ring  or 
PC  Network.  With  OS/2  and  OS/2 


LAN  Server,  its  simple.  Later,  when 
you  need  to  do  more,  like  access 
a  host  or  an  Ethernet®  network, 
you  can,  since  OS/2  EE  has  these 
functions  built  in.  And  by  adding 
IBM  TCP/IP  software,  you  can 
even  access  multivendor  networks 
from  your  computer. 

But  best  of  all,  when  you 
combine  OS/2  EE  with  IBM’s 
Micro  Channel”  and  its  interrupt- 
hancUing  capabUity,  you  can  run 
several  communications  sessions  at 


once — without  sacrificing  reliability, 
even  during  peakload  conditions. 

Want  to  simplify  your  computer 
networking?  With  OS/2  Extended 
Edition,  the  solution  is  IBM. 

Find  out  more  _ 

about  OS/2.  Contact 
your  IBM  Authorized 
Dealer  or 
marketing  | 
representa-  > 

tive.  For  a  dealer  near  — ^ 

you,  call  1  800  IBM-2468,  exL  197. 


The  mark  of  Sterling  Software  is  the  mark  of  quality  in  systems 
software.  That  quality  shows  in  the  efficiency  and  reliability  of 
our  products.  Products  which  have  been  industry  standards 
year  after  year,  with  more  than  32,000  installations  worldwide. 
All  our  products  ate  suppotted  by  the  resources  necessary  to 
ensure  that  your  investment  remains  as  bright  as  Sterling.  And 
we're  committed  to  providing  the  quality  software  tools  and 
support  you  need  now.  And  in  the  future. 

For  more  information,  contact  Sterling  Software. 


■  STERLING 

■  SOFTWARE 

FUTURE  IS  STERLING. 


'VrngHplenlycfdiMa  liedalengiisbpiiiinltebandsifdeasionmkrstiafarm  Euerylml himmumliendondtti^lheopen^sjisbmvmbifKe.  Iwaillobe 

teyamuxTteper^PCuaiihemMdiailloaSii^t^imi^gisImi'  abkbdrcpihe  bolted  mt’ box  mn^aeaiwes'de^tmllmm  Iter  sa^uunuMrm" 


Hidden  camra  reveals  Ihe  se 

N(t  lo(^ ago, invited  hundreds  (f  IS  mana^  llieyvmtedasysternwithdiepomandflenl^torun 

about  thorwi^  desires  in  a  personal  conpter  system  thousands  of  Ixrsnessprograins  and  alrnost  airy  kind  cfop^ 

Tliey  talked.^  listenedL^videotaped^  eratir^systetn;  MS-DOS,  Macintodi  and  UNIT  life 

got  thoKtjfes  back  to  Si]iaxi\^  popped  ther^  TTl^vvantedagraphi(aluserinterkewidinoa)tn[Kre 

and  st^  watching,  it  confirinedvr^vve  knew  all  along  mise  in  perfonnance.  Like  Macintosh. 

Iliey  wanted  a  person^  corrprter  system  that  was  corn-  And  they  wanted  all  their  sdware  to  have  a  angle  way 

patibleerKXigh  with  then- existing  rcs  to  trade  files  on  floppy  of  working  so  liainir^  and  support  costs  axikl  be  drt^c^ 
disks.  Like  Macintosh!  lower  Like  Macintosh. 


''Agnfticdmte^BdemfyinprtmU...usmkM  'm.Bulkatbilea^  'tdllKloseemwe(txiplimfimsofwm(kitdo^  CarnnmlsdaJdlxaiiiasImlfor 

desgnedlohanlledordxlieijimatKeccmpnmieKUnacce^^  a’eryapplkaim..UmukielimmkdxcodifamskmS\'rmaB^ 


''Afycoiidia^'smikg)waybey(md^-lheshefsc^ware  ltmlsime(kvek)fme^  "Maantai’Noliidding? 

myedalff^SmgrmningA^cmtusetodaikfcudmappsquidifyamleasfy" 


cnetdesiiie  of 200 IS  managers. 

Tlieywantdasjstowilhsophisticatdnet^^  and  easily.  Like  Macintosh. 

Ixlitiestxiilt  in,  that  (X)uld  let  users  atxxssalinost  any  IndKHtheywantedeverythingthatMacintoshQfiks.But 

server  via  any  land  rfnetwwk  life  Macintosh.  they  just  didnf  realize  they  c^dlW  it  today 

They  wanted  all  these  things  in  a  wide  range  of  personal  For  aU  the  details,  see  an  audwrized  Apple  reseller  today 

cornputm.  That  would  all  wOTk  the  sanie  way  and  run  the  Now  th^  we  know  all  rfjour  secrets,  it’s  tiine  you  found 

same  stAware.  like  Macintodi.  out  about  all  rf  ours.  ^ 

And  they  wanted  powerfol  develqrment  tools  that  would  tHe, 

let  their  existing  programming  staff  build  aj^cations  quickly 


The  power  to  be  your  besT 


SCHEDULE  THE  ULTIMATE  GOAL 


scheduler  Like  an  eclipse  you  can  I  do  n  .  '  .  ’ 

until  the  darkness  ends 

At  Goal,  we  know  the  value  ot  tins.-  ■  '  c 

why  JOBTRAC  lets  you  automate  |Ob  scheduimu  ■  .  . 
terms  -  like  "every  other  Friday,  except  holiday 
other  products,  scheduling  means  tweakmr;  --r-'; 
calendars  Losing  time 

JOBTRAC  saves  resource  time  Other  schedulers  ,',- 
resources  until  the  entire  job  'completes  -  JOBTRAC  '  ; 
step-level  resource  management  And  JOBTRAC  uses  S-  • 
Edit  to  define  24  |obs  in  a  single  screen  Many  ol  um 
customers  have  scheduled  hundreds  of  |obs  -  before 
lunch  With  JOBTRAC,  you're  on  your  way  to  fully 
automated  scheduling  -  in  a  single  day 

Saving  time  Saving  resources  With  Goal  s  Automated 
Systems  Operations  products  -  JOBTRAC  OPS/MVS  SAR 
Express  Delivery  -  you  have  the  simplicity  to  get  started 
and  the  power  to  reach  your  ultimate  goals  To  schedule 
yuui  appointment  with  Goal,  cal!  f-800-82»-9002. 


Goal  Systems 


so  MANY  TOOLS. 

SO  FEW  SOLUTIONS. 


Goal  Systems 


A  free  HP  Lasedet 
isthelastreasco 
to  bt^  Iff  PCs. 


Reason  #6:  FVee  Printers. 
For  a  limited  time  only,  our  PCs 
come  with  priceless  bonuses: 
ftee  HP  LaserJet  HF!  HI,  HID  and 
DeskJet  500  printers.  Contact 
your  participating  HP  dealer  for 
foil  details.  CaU  1-800-7524900, 
Ext  1562  for  the  dealer 


There  is  a  better  way 


HEWLETT 

PACKARD 


Perhaps  its  best  fea 


If  you  see  networking  and  multiuser  solutions  in  your  company’s 
future,  there’s  no  better  investment  than  the  NEC  BusinessMate® 
386/33E.  Because  it  gives  you  the  performance,  capacity  and  expand¬ 
ability  these  environments  demand. 

It  comes  with  4MB  or  SMB  of  RAM,  a  64KB  SRAM  cache,  and,  room 
for  three  full-height  and  three  half-height  storage  devices.  Its  32-bit 
EISA  architecture  accepts  8-,  16-  and  32-bit  cards  among  eight 

CMC 


ture  is  its  future. 


expansion  slots.  And  its  NEC  Host  Adaptor  supports  up  to  seven  SCSI 
devices,  for  increased  flexibility  with  no  sacrifice  in  performance. 


In  short,  with  support  for  thousands  of  applications,  you’ll  have  the 
power  to  make  your  system  grow  and  change  as  your  needs  do.  Best 
of  all,  you’ll  have  a  system  that  offers  something  no  one  else  can  offer 
at  any  price:  NEC.  Which  may  be  the  most  attractive  feature  of  all. 


For  more  information,  call  1-^OO-NEC-INFO. 


SEC 


The  SAS*  System 
Execoti've 
Briefing... 
Coming  Soon 
to  Yonr  Area 
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I  had  no  idea 


Microcomputer 
services  and  support 
TRW  does  it  all! 


More  Than  Just  Maintenance 


As  America's  leading  independent  seivice 
provider  tor  microcomputers,  TRW  offers  a 
full  menu  of  expert  maintenance  services. 

But  did  you  know  that  we  also  provide  the 
widest  range  of  micro  support  programs 
—  from  technology  selection  to  LANs  to 
training  to  ongoing  problem-solving  and 
more?  For  example: 

Did  you  know  that  TRW  is  your  single  source 
for  a  service  solution  customized  to  your  indi¬ 
vidual  requirements  and  budget?  Our  expert 
know-how  covers  over  2,500  microcomputers 
and  peripheral  devices  from  more  than  100 
leading  manufacturers. 

Did  you  know  that  our  new,  direct  access, 
"walk-you-through"  telephone  support  can 
maximize  end-user  productivity  by  providing 
expert  solutions  to  micro  hardware  and  soft¬ 
ware  problems  in  minutes? 

Did  you  know  that  TRWs  advanced  LAN 
Support  can  assist  you  in  network  design, 
implementation  and  administration  (remote 
and  local),  including  hardware,  operating 
system  and  application  software? 

Did  you  know  that  our  Micro  Traming  program 
can  sharpen  end-users'  skills  with  a  wide 
range  of  courses  in  microcomputer  hardware 
and  software  related  subjects? 

The  widest  range  of 
maintenance  and  support  senrices 
in  the  industry. 

As  computer  technology  evolves,  TRWs  total 
support  services  help  you  keep  pace.  We  help 
you  utilize  and  manage  your  microcomputer 
equipment  more  efficiently,  more  productively. 
Now  that  you  have  a  better  idea  of  how  TRW 
can  provide  the  micro  solutions  you  need,  call 
today  and  get  started: 

1-800-922-0897 


TRW  Customer  Service  Division 

t  TRW  Inc.,  1990  TRW  is  the  name  and  mark  of  TRW  Inc. 
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PCs  &  WORKSTATIONS 


Lotus  partners  to  take  on  Notes  support 


- - iJaiHring  at  MCI " — 


When  Locus  Developinent  Corp.  party  vendm  to  fiU  in 


The  program  has  already  re 


CSoltwre  2000) 

The  Diflamx  Is  Expertise. 


AftertiyimOiir 

BusinessSolwe; 

American'Exirislier 

Sfflt'Sie 

OlhersPackiffi 

% 

h  was  an  open  and  shut  case.  Only  our  Hmmcial,  Human  Resources  and 

sofnvaie  for  the  IBM  AS/4()0  piosddes  you  with  the  mainframe 
functionality  and  PC  ease-of-use  necessary  to  let  you  get  more  work  done. 

That’s  why  our  midrange  solutions  are  being  chosen  by  more  and  more  Fortune  1000  corporations. 

Free  White  Psqier  Offer:  For  more  information  and  a  fiee  copy  of  a  white  paper  entitledyAjjii 
‘Transparent  Tbchnology:  Getting  ibur  flhrk  Done  In  The  90s, '  call  1-800-388-2000./^^ 


Lotus  unveiled 
the  Notes  Alli¬ 
ance  progi‘am, 
under  which  a  team  of 
business  partners  will 
coordinate  marketing, 
sales,  development, 
service  and  support 
activities. 


Those  companies  and  their  prod- 
ucts  include  the  fdlowing: 


—  Reuters  on  Lotus  Notes,  a 


_ _ Computer 

Development  Systems,  Inc. — 
EDI  Excel,  etectronic  daU  inter- 


Systems  —  Wwk  group  publish- 


COMPUTERWmD 
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Introducing  this  yeaj^s 
best  performance.  Sdo. 


Once  again, ‘Compaq  unleashes  a  series  of  stunning 
•performances. 

The  new  COMPAQ  DESKPRO  486/33L  and  COMPAQ 
DESKPRO  386/33L  Personal  Computers  are  single-user 
PCs  that  deliver  the  utmost  in  power.  And  33-MHz  486 
models  of  the  COMPAQ  SYSTEMPRO  Personal  Computer 
System  strengthen  its 


position  as  the  network 
server  without  equal. 

For  individuals, 
our  powerful  new 
desktops  extract  the 
highest  performance 


from  Intel’s  33-MHz  486  and  386  microprocessors.  So  you 
can  run  the  most  complex  CAD/CAE,  scientific  and  business 
applications  faster  than  ever.  You  can  also  take  advantage 
of  SCO’s  UNIX  operating  system  and  Microsoft’s  Windows. 
Plus  run  the  thousands  of  industry-standard  software 
products  available  under  Microsoft’s  MS-DOS  and  MS  OS/2. 

Both  machines  fulfill  your  need  for  speed.  They’re 
optimized  with  high  speed  cache  memory  designs,  fbted 
disk  drives  and  powerful  Extended  Industry  Standard 
Architecture  (EISA).  So  nothing  slows  you  down. 

Both  offer  unequaled  growth  potential  with  seven  EISA  ex¬ 
pansion  slots  plus  internal  room  for  up1o  100  MB  of  RAM  and 
1.3  GB  of  mass  storage.  The  COMPAQ  DESKPRO  386/33L 


also  offers  an  uf^rade 
pathto486technol(^. 
For  networks,  the 

COMPAQ  SYSTEMPRO  Family  now  delivers  the  ability  to 
employ  one  or  two  33-MHz  4^  or  386  microprocessors. 

It’s  power  you  can  put  to  work  in  the  broadest  rangeof  con¬ 
nected  environments,  from  resource  sharing  to  depart- 

inside  you’ll  find  innovations  like  a  512-Kt^e  Server- 
Cache  design,  EISA  I/O  performance  and  drive  array  tech- 
nolt®'.  \bu’ll  also  find  the  ability  to  use  up  to  11  expansion 
slots  and  store  up  to  4.28  gigal^es  of  data. 

These  innovations  are  complemented  by  the  COMPAQ 


DESKPRO  386n  and  COMPAQ  DESKPRO  286n  Ftersonal 
Computers,  PCs  designed  with  specific  network  features. 
Put  them  all  together  with  Novell’s  Net\^,  Microsoft’s 
LAN  Manager,  SCO’s  UNIX  or  other  industry-standard  net¬ 
work  or  multiuser  operating  sj^ems  and  you’ll  get  the 
greatest  performance  to  ever  hit  the  networks. 

And  the  one  place  to  see  these  performances  live  is 
your  Authorized  COMPAQ  Computer  Dealer.  For  the  near¬ 
est  location  and  more  information,  call  1-800-231-0900, 
Operator  131.  In  Canada,  1-800-263-5868,  Operator  131. 


PCs  &  WORKSTATIONS 


CmtinutdfnmpateSt  tmidditHatoilsA|)|ificationsMaiuger  Tewksbury,  Mu«.  01876 

ROM) derice  driver  that  baniJable  with  hunily  of  developaiait  tocb  deagned  for  (508)640-1080 
Mkrooeft  Cotp.-s  MS-DOS  Extenscia  fflM  and  Microaoft  Caiii.’8  OS/2  Pre 


The  FDU-CD  enahtes  mers  of  IBM 
Anoeal  Canquter  AT,  XT,  Intel  Ccnii. 
80386- or  I4864iased  compirten  and  Mi- 


Math-Pacl/V,  a 


Computer,  Inc.  Macmtoeh  systenu. 

_  The  R4S  Phis  is  a  half-height,  5V4-0.. 

_ _ development  drive  that  includes  a  44M-hytereroovahle 

tool  deagned  lor  users  of  Digitalk,  Inc.’s  Syquent  Technology  cartridge  and  hilly 

SmalKalli/V  line  of  products.  '  - - — 

The  product  enables  Smalltalk  use 


The  product  is  priced  at  $139.  in 


lrriae,CMif.  92714 


14  MacKenan  Drive 
Cary,  N.C.  27511 
(919)481-4000 


PFSiPreface  1.0,  a  Detta  syatem  aid 
manager  that  enablea  uaen  to  structure 

dnhs  without  needing  to  onderstaod  DOS 

The  product's  appBcatioo  menu  sys- 

MultitaskiM 

key  access  to  software  appBcatioos.  Oth¬ 
er  features  nckde  polMown  menus  and 
ae  sefector  dnpiays  as  weD  as  a  DOS  win- 

DOS  operating  system. 

FFSJ>Tefece  is  availabfe  for  the  IBM 
Benooai  Computer  XT,  AT,  f^rsooal 
Sy8tem/2  and  compabbfes.  It  costs  $69. 
Software  PttbUalimg 

1901  Undkaga  Drive 

Moontaia  View.  Calif.  94039 
(415)962-9910 

IntdhgeDce  Manufacturing  Ca  has  an- 

Aren't  you  glad  Wmdows 
and  06/r  aren't  the  only 
way  to  multitask  and 
window  on  the  PC. 

It's  an  veiy  well  to 

jgaWKlMI 

A  New  DESQview  13 

■».  irwittiai  gets  the  most  out  of 

1  iMiMire  DOS.  Even  in 

BBiiil  n.  BPHI  -  v^^mdows. 

psckage  designed  to  enriile  users  to  nake 
dst^ueqi^i^ extnct  date 

The  Sp^^^query  system  softwire 
can  be  used  on  ^ems  opersting  Ashton¬ 
Tate  Corp.'s  Dbase  (D  database  manage- 

look  at  screen  alter  screen 
of  colaiful  graphics  and 
new  programs.  But  the 
bnitalmith  is  that  these 

ware  upmades  Ior80%  o( 

databese  systems  such  as  Clipper.  Foi- 
btse  and  Wampum. 

A  aiiigie-tiser  license  costs  $495,  and  a 

$395. 

Intelligeoce  Manufacturing 

340  Bridge  Place 

1.  i^SL  ,  DES(3view386  i3ninsWmdows 

pmgTOms sidehy-side with 386 

^^PC-^lhrfsIor  inmultiplewindows,nmrangsortsand  DOSexlended  programs  such  as  IBM 

If:  i«alculationsmthebackground,and  Interleal  and  AutoCAD  386.) 

^1“  they^reoperatingintexlandgraphics  Andofcouise.newDESOviewU 

(916)372-6680 

Development  tools 

Mdhs,  lnc.'s  KG  Software  diviaioo  hasao- 

ro^rakeroleamnewwaysol  nv^«„wi„dowss,d.by-side.  ^v^°lBTXpS^tha. 

With  no  drama,  no  fireworks  and  no  made  itthe  favorite  of  knowlegeable  PC 

omdil^ZZ^i'smohieh  "“Seinemotyordiskspacerequirements.  usera.  Some  of  our  recently  aS  features; 

^  InfaaDESC!viewninsoni486, 80386,  support  for  mouse  menus  wifiiin  windows; 

Dounoed  a  software  package  designed  to  , 
serve  as  an  applicatioQ  generator  during 
the  production  of  diagnostic  eipert  sj%- 

*  80286  and  even  8086  and  8088  PCs.  Its  ^  '  *  'IiTJIiTJtfkh 

DESQviewdoesitall.  low  memoiy  overhead  means  you  don't  B  lialjiflZEr: 

Forless  have  to  buy  a  faster  computer  and  more  or^THv 

Guru  Solveur  allows  maintenance  ex¬ 
perts  to  follow  a  foiir-step-process  of  in-  ' 

DBI^ninsIhe^TOyou  S^^DCSQpi.^.nm,«^ 

know  and  love  mmulhple  wmdows,  operarine  system  ^ 

mulfilasks  them  and  even  lets  you  choose  ,  TrZer^'  l  u  j  .  .  fleability  lor  assigningand  reassigning 

tic  expert  system. 

The  product  runs  oo  IBM  I^rsonaJ 
Computer  ATs  and  compatibles  and  re¬ 
quires  a  hard  disk  with  640K  bytes  of 
memory,  the  vendor  said. 

The  product  is  priced  at  $4,995. 

KG  Software 

P.0.9oa248 

Ufayecte.lnd.  47902 
(317)463-2581 

Intelligent  Eimronments  has  announced 

it  an  today  In  fact,  DESQ-  DOS-themc^i^ust,  stable  operating  3270  and  other  teraimalemiiUtkm, 

vieWsbeendoingtilor  system  available  (or  your  computer  support  for  a  wide  range  of  haidware;a)- 

over  four  yeais  now.  Phis,  you  don't  give  up  any  BeabiUty  ROM,  scaimets,  comm  ports,  etc.  and  help 

IHnlnTnl  People  an  over  the  in  choosing  programs.  DESQview  tuns  in  handling  trouhteomeTSRs  DESC^iew 

woitd  are  using  DESf}-  virtiianyanDOSandDOSeidended  keeps  up  with  software  and  haidware 

view  to  manage  custom-  programs  and  Windows  programs  as  wed.  devetopnenls.  As  new  sfandards  develop, 

Iredwoit  environments  like  No  wonder  major  corporations  ad  over  you'd  find  us  supporting  them, 

those  shown  here.  They  are  using  it  to  cut  the  world  have  chosen  to  standardize  on  As  long  as  you're  using  DOS  programs, 

and  paste  data  between  programs  nmnii^  DEStJview.  you  need  DESCJview. 

COMPUTERWORLD 


Here  are  43  reasons  w 
thenewcQntrolld’ 


W 


downstream  than  any  other  controller  on  the  market.  IBM  mainframes,  IBM  midrange  systems,  DEC  VAXs,  asynchronous  hosts,  coax, 
twinax  and  ASCII  devices,  you  name  it.  AH  work  in  concert,  so  you  can  maximize  your  investments  and  increase  productivity.  The  IDEA 
Concert  Controller.  And  now,  well  let  the  numbers  speak  for  themselves. 


1 .  Talks  to  IBM  370  class  nrtainframes 

2.  Talks  to  IBM  AS/400  midrange  systems 

3 .  Talks  to  IBM  System  3X  midrange  systems 
4-.  Talks  to  DEC  V\X  systems 

5.  Talks  to  other  asynchronous  hosts 
0.  Talks  to  Unix  hosts 
7 .  Talks  to  multiple  hosts  (up  to  4) 


8  •  Talks  to  a  combination  of  different  host  types 
9.  Talks  to  up  to  56  coax  devices 

10  .  Talks  to  up  to  42  twinax  devices 

11  .  Talks  to  up  to  80  LAN  devices 
1 2 .  Talks  to  IBM  3270-type  displays 
13  .  Talks  to  IBM  5250-type  displays 
1 4 .  Talks  to  IBM  InfoWindow  displays 


fratnlDEACcxmo: 


15.  Talks  to  IDEA  9000  series  teiminals  and  printers 

33 .  Talks  to  IBM’s  AS/400  PC  Support  application 

IG.  Talks  to  IDEA  12000  series  terminals 

34.  Talks  to  synchronous  modems 

1 7 .  Talks  to  IDEA  177, 197  and  277  series  terminals 

35.  Talks  to  SNA/SDLC  environments 

18.  Talks  to  DEC  VTXXX  terminals 

36 .  Talks  to  S/IA  compatible  devices 

19.  Talks  to  DECServer  200/550 

37.  Talks  to  IBM  NetView 

20 .  Talks  to  IBM  3270-type  printers 

38.  Talks  to  host  as  multiple  logical  units 

2 1 .  Talks  to  IBM  5250-type  printers 

39.  Talks  to  IDEA  Advanced  Function  Terminals 

22.  Talks  to  IDEA  13000  series  printers 

40.  Talks  to  coax  multiplexers 

23 .  Talks  to  IDEA  244  series  printers 

4 1 .  Talks  to  asynchronous  multiplexers 

24- .  Talks  to  host-addressable  PC  printers 

42 .  Talks  to  concurrent  gateway  and  downstream 

25.  Talks  to  local  devices 

physical  units 

26 .  Talks  to  remote  devices 

43 .  Talks  to  entire  system  through  remote 

27.  Talks  to  a  PC  emulating  a  twinax  terminal 

diagnostic  capabilities 

28.  Ihlks  to  a  PC  emulating  a  coax  terminal 

29.  Talks  to  a  PC  emulating  an  ASCn  terminal 

30.  Talks  to  Token  Ring  networks 

31.  Talks  to  DEC  LAT  networks 

44.  Talk  to  IDEA.  1-800-528-1400 

IDEA 

32.  Talks  to  X.25  networks 

The  intelligence  to  communicate  better. 

^nEA  Courier 


HEAssodates 


IIEASerMDom 


At  some  point,  growing  i^) 
meansgi^up 
something  you  once  loved. 


Bn^mnals 


Diakm* 

Enhanced  Messaging  Services 


BnyMNET' 


SEPTEMBER  10.) 


COMPUTERWGKLD 


IVUneraBil 

I  Children  at  risk  can't  wait  for  paperwork  or  regular  business  hours. 

I 


BERRIEN  COUNTY  CPS 
CASE  SUMMARY 


8/14/3% 


09:25:12 


(  ^SE  NUMBER:  623H04P**  CASE  NAME:  Adams,  Thomas**  STATUS:  r 


JTURE  OF  REFFERAL: 

Ither  has  repeatedly  threatened  to  injure  his  spouse  and  children.  On 
'20.'’90  he  struck  his  wife.  Later  the  same  day,  he  threw  Thomas,  6  :  to  the 
.oor,  fracturing  his  ulna.  Child  was  treated  at  local  emergenco  room, 
‘otectiue  seruices  was  called.  Upon  initial  inuestigation  and  with  court 
'Proual  child  was  released  to  the  custody  of  his  aunt  pending  a  preliminary 
■aping  in  juuenile  court. 
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It’s  3  AM.  A  child  in  a  dangerous  family  situation  What  once  took  hours  can  now  be  done  in  minutes, 

needs  help.  Everything  hinges  on  the  caseworker's  The  system  assists  in  risk  assessment  and  reduces 

ability  to  make  the  right  decisions  fast.  the  caseworkers’  clerical  burden,  allowing  them  to 

In  Berrien  County,  Michigan,  caseworkers  now  use  spend  more  time  in  the  fieid. 
the  Buli  Child  Protection  System,  a  unique  application  Give  caseworkers  in  your  own  state  the  povirer  they 
that  gives  them  instant  access  to  information.  need  to  help  children  at  risk,  lb  arrange  a  demonstration 

Even  from  the  scene  of  an  emergency,  a  caseworker  of  the  Child  Protection  System  call  1-800-233-BULL, 
can  check  a  child’s  history,  family  background,  and  the  ext.  230.  In  Canada,  call  1-800-268-4144. 
availability  of  foster  homes— all  via  a  laptop  computer.  Know  Bull. 


Worldwide 

Information 

Systems 


Bull 


Exciting  news  from  ACM,  the  society  for  computing  and  information  processing. .. 


You  Could  Win  This  Powerful 


AT&T  6386/25  WorkGroup 
System  With  Just  A  Phone  Call 


The  Company  That  Delivers 
Expects  no  Less 


The  Right  Tools  For  The  job 
From  its  network. 


Only  one  network  has  the  flexibility 
to  deliver  a  perfect  fit  for  Snap-on  Tools 
Corporation.  That’s  why  the  world’s  lead¬ 
ing  manu&cturer  and  distributor  of  tools 
for  professional  mechanics  turned  to 
Novell’s  NetWare*  386  for  networks  in 
each  of  its  54  U.S.  sales  branches. 

“Our  existing  systems  were  reach¬ 
ing  critical  plateaus,”  according  to  Dean 
Van  Daalwyk,  manager  of  marketing 
computerization  at  Snap-on.  “We  needed 


responsible  leadership  necessary  to  take 
our  network  into  the  future." 

Only  Novell  offers  the  maturity 
and  reliability  of  an  eighth  generation  net¬ 
work  operating  system.  And  only 
NetWare  delivers  the  flexibility  to  keep 
Snap-on  moving. 

So  don’t  let  a  rigid  solution  throw  a 
wrench  into  the  works  for  your  company. 
Call  1-800-LANKIND  and  ask  for  your 
1990  NetWare  Buyer’s  Guide. 


a  high-performance  network  that  was 
flexible  enough  to  adapt  to  our  business, 
not  vice  versa.  NetWare  gave  us  that 
flexibility.” 

Snap-on  depends  on  more  than 
5,000  independent  dealers  worldwide  to 
move  its  products.  And  each  U.S.  branch 
depends  on  a  NetWare  network  for  tool 
availability.  As  Bill  Raasch,  manager  of 
branch  systems  analysis  puts  it,  “Our 
Novell  network  ensures  that  we  have  the 
right  inventory  in  stock.  Running  our 
system  on  NetWare  allows  us  the  speed 
and  flexibility  to  improve  and  nuuntain 
high  service  levels  at  our  54  branches.” 

'Thanks  to  great  products,  dedicat¬ 
ed  dealers’and  a  reliable  network,  Sna^n 
continues  to  lead  its  industry.  “NetWare 
386  gives  us  the  power  to  service  many 
more  dealers  per  branch,”  continues 
Raasch.  “And  Novell  gives  us  the  type  of 


The  P&st,  Present,  and  Future 
of  Network  Computing. 


Is  your  customer  support  forcing 
you  to  go  to  extremes? 


«JU.  MiilliQiiaaiervi 

i.sacnmpk.tvh'  iv\wue(ip()(X-iui 

alto  sent  Hiu  SciMi'k  can  deli 

.B\' using /Wr  orpoteniijltalk.' 

ITeriustomen  anykmgtiisiancc 


/Uter  MulliQuesI  Service. 
Another  AHSr  advantage- 


support  staff  1 


T«T.WH///yHc 
timpithcnsiH 
iimers.  And  hi 


The  right  choice. 


SEPTEMBER  10. 1990 


COMPOTERWORLD 


and  dedicated  network  managanent  cen¬ 
ter  linking  850  ITTIocations  worldwide. 

IBM  mainframe, 
Mac  versions  of 
RPCtool  debut 


LL  FOUR  CUSTOMERS  will  hand  off  network 
management  to  AT&T,  which  will  provide  monitoring 
and  network  configuration. 


AT&T  nets  $  lOOM  in  four  custom  network  deals 


INTRODUCING  FOCUS  FOR  AS/400 
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IBM’s  most  successful  midrange  system  launch  ever 
has  just  reached  a  new  milestone.  Introducing  FCX^US 
for  AS/400. 

Now  you  can  take  advantage  of  the  number  one  4GL 
to  write  reports  and  develop  applications.  In  a  tenth  of  the 
time  it  takes  with  RPG  and  COBOL.  FOCUS  not  only  reduces 
your  backlog,  it  greatly  expands  the  range  of  applications 
you  can  write. 

And  your  investment  in  existing  data  and  applications 
is  protected,  because  FOCUS  can  automatically  access  the 
OS/400  databases  and  any  System/3X  files. 

Whate  more,  any  FOCUS  application  can  be  ported 
between  PCs,  the  AS/400  and  mainframes.  This  makes 
FOCUS  the  ideal  development  tool  for  both  distributing 


applications  and  cooperative  processing. 

And  FOCUS  is  the  only  4GL  that  runs  on  all  IBM 
platforms.  In  fact.  Information  Builders  is  an  IBM  selected 
SAA  development  partner,  as  well  as  an  authorized  Applica¬ 
tion  Specialist  for  the  AS/400.  So  you  can  always  count  on 
Information  Builders  for  advanced  SA/Vconforming  product 
development. 

For  more  information,  call  us  at  1-80O-969-INFO.  Out¬ 
side  the  U.S.,  call  212-736-4433,  ext.  3700.  Or  write  to 
Information  Builders,  Inc.,  1250  Broadway,  New 'fork,  NY 
10001.  With  FOCUS  for  AS/400,  the  system  that  rewrote 
history  now  holds  even 

greater  promise  for  |Oll  UtaU9 
the  future.  1=9  Information  Builders.  Irx:. 


•  .  eM  Manfrwne  •  DEC/VAX  •  ASAIOO  •  h 


THE  LEADERS  architecture  make  the  host  host  plications  tiiat  allow 

IN  MULIIVENDOR  environmoit  a  lot  eaaer  these  plicatirais  to  caitinue 

CONNBCnvnYWlDEN  to  woric  with.  Namely,  the  to  evolve  without  modification 

THEIRLEAD.  Appte'Madntosh?  of  de^p  software. 

-  -  Not  oily  does  Madntosh 

No  Mje  is  nnore  familiar  THE^AREA  cMinect  into  all  envircMiments, 

withmUltivBidcH’axh  HOSTOF  REASONS  buti^le’s  Data  Access 

nectivity  than  the  people  at  TOCXUNNECTWITH  hangup  makes  it  pos^le 

BusinesslandAfto-  a^  MACINTOSH.  for  your  uso^ 

weVe designed, oistaDed,  -  torequ^and 

aiKlsiqapMledmore  Nowthraie’saninpies-  iqxlateinforma- 

nnilliva^ndwraksfiian  sive  suite  oftoofo  that  lets  you  ti«ifromhost 

anyoneebe.  get  mM^e  out  of  your  invest-  datab^es— 

we’re  still teeakmg  mentinhostpfeatkais.  rprdlessof 


20000  Net 
WreStillMakin 


©xxmd— 
I  witiia 
rangeof 
1  product 
offerip 
that  give 
new 

meaning  to  the  terms  “host 
acces^bility”  and  “cainect- 
ivity.”  And  w’re  doing  it  wifli 
a  computer  whose  gi^foical 
user  interfece  and  integrated 


Thanks  to  thirdija^ 
software  known  as  Mitem- 
VievT  your  developers 
can  quiddy  create  a  “point 
and  dick”  interface  for 
Madntodi-to-mainframe 
plicaticms  without  making 
any  host  modifications. 

And  wifli  a  unique  Mac- 
toTiost  software  tool  set 
known  as  Mac- 
Wiwkstalkxi,® 
devekq)^can 
create  fiiendb^ 
fiiwit-endsto 


what  type  of  network  technol¬ 
ogy,  host  system  architecture, 
or  DBMS  th^  are  uang. 

Another  developer  tool, 
MacAPPCr  evai  aiows  tire 
creati(Mi  of  Macintosh  plica¬ 
tions  for  coopmtive  pro- 
cesang  in  IBM’s  LU  62  SNA 
envircMiments. 

And  with  our  nev^ 
formed  alliance  wifli  KPMG 
Peat  Marwkk,  Buanessland 
can  asastyou  in  planning 
and  develoj^  exciting  new 


custom  apfdicationsuang  OS/2  LAN  Managa*— as 

these  products.  well  as  standard  networic- 

-  ing  topologies  like  Token 

MACINTOSH  Ring  and  Ethernet 

CONNECTSTO  THE  BEST  _ 

NETWORK  SERVERS.  THE  BEST 

— — - - -  NEIWORKSUPPORT 

Anofterecating  develop-  PORMACINTOSR 

ment  in  Buanessland’s  - -  organizalkm  can  have  access 

networki^  portfolio  fe  the  #  Inadditi(»i  to  an  extensive  range  of 

introducti(Xi  of  NetFRAME  /BV  toiMiovidingallthe  suHwrt  services— including 

hid^performance  network  ^  hardware  and  Solutiai  Line  Plus,  our  he^) 

savers,  also  known  as  ||  software  that  is  de^  and  tedmical  hotline, 

“network  mainframes!’  required  to  create 


wolis  Later, 
gNetworkNews. 


f  NetFRAME 
servers  are  con¬ 
sidered  to  be  the 
mostpowerfrl 
and  reliable 
servers  available 
today.*  And  thQT  are  par¬ 
ticularly  well  suited  for  Mac¬ 
intosh— vyith  a  built-in  .^ple 
LocaTTalk®  connection  as  a 
standard  feature** 

Not  only  that  NetFRAME 
servers  support  tire  most 
popular  industry  standard 
LAN  oponling  systems, 
including  NetWare  386  and 


a  successfol  multivendor 
network,  Businessland 
offers  everything  it  takes  to 
get  that  network  working. 
Everything  from  consulta¬ 
tion  and  installation  to  LAN 
administration  training 
and  support 

If  you  choose  to  set  up  a 
Gold  Credit  account  with 
us,  for  example,  your  entire 


rr  ALL  STARTS  WTIHA 
PHONE  CALL 
To  find  out  more  about  Mac¬ 
intosh  connectivity  and  Net¬ 
FRAME  savers,  and  to  recdve 
a  copy  of  a  recent  independent 
sturfy  caiducted  among  MIS 
managos  cMi  the  fKToductivity 
benefits  of  Macintosh,  coitact  us 
at  1-800-328-8383.  Ask  us  to  fill 
you  in  or  all  the  network  news. 


BUSIf£SSlA§0 

A  Different  Kind  of  Computer  Company 


MOOCOM 


MORE  THAN  JUST  COMPLIANCE 
IT'S  INNOVATION 


n  the  world  of  high  performance 
modems,  no  one  is  thinking  smarter 
or  faster  than  Microcom.  Which  is 
why  the  new  Microcom  OX/4232hs™ 
can  put  the  world  at  your  fingertips 
at  speeds  up  to  a  blistering  38,400  bps. 


The  QXy4232hs  is  fully  V.4^nd  V.42bis 
compliant,  features  MNP® TO  —  the  newest 
class  of  the  Microcom  Networking  Protocol'", 
the  industiy  standard  for  data  compression 
and  error  correction.  This  new  high 
performance  modem  also  provides  UUCP 
and  Kermit  protocol  support. 


Nettvorloiig  Protocol."  If  you  are  in  the  martlet  for  a  high  perfor¬ 
mance  modem  that  meets  international  standards,  call  us  now  at 
S0U22-(Z24  and  we  ll  send  you  a  copy. 


Besides  speed,  compliance  to  leading 
international  standards,  and  MNP  10'"  with 
its  Adverse  Channel  Enhancements'"  for 
error  free  transmission  under  the  most 
difficult  line  conditions,  the  OX/4232hs  also 
offers  PCS'"  -  Microcom ’s  Password 
Connection  Security'”  -  for  password 
protected  access  and  Microcom  Remote 
Access'"  for  configuring  and  troubleshooting 


We  set  the  standard  for  the  modem  industiy 
and  now  we're  setting  standards  for  price  and 
performance  too  That’s  innovation. 


'yffimoemf 


om  Syslems.  Ine.  OX/4232h$. 


NETWORKING 


Verdix’s  multilevel  LAN  protects 
different  types  of  sensitive  data 


fled  by  the  U.S.  Department  of  Defense’s  ,  Gary  Cbik  said  the  company  will  later  in-  the  enaypted  body  remains  protected  in  systems  supporting  the 
National  Security  Agency  (NSA)  — is  in-  troduce  a  lower-priced  version,  taikred  while  alknraig  free  access  to  the  encrypt-  supplies  to  the  Middle  Ea 
tended  for  use  in  the  federal  govermnent  especially  for.  the  commercial  sector,  ed  test  and  its  header.  thecompany. 


Spectrum  tool 
links  VM  sites 


NEW  YORK  —  Spectnun  ConcepU.  Inc. 
has  announced  w]^t  it  claims  is  the  first 
connectivity  product  for  VM  to  use  IBM’s 
Ath^nced  Pn:«;ram'to-Pro^ain  Coaumi- 


tiansfetSsinchidinsthegrowingpopularH 
ty  of  backing  up  local-area  networks.  “Ad 
boefile  transfer  isooly  about  S%  of  what’s 


The,  heanty  of  a  fiber  cptic  netwrak  depends 


Recently,  abtof  M^-perfcmiaiR^netwrak 
people  have  put  their  feith  in  fiber  qjtics. 

But  fiber  optics  and  its  FDDI  standard  don’t 
ensure  high  speed  and  c^iacity.  That  depends 
on  the  network  equipment,  not  the  fiber. 

Network  Systems  netwioiks  have  always 
focused  on  high  performance.  Our  routers  and 
host  connecti(xrs  were  designed  to  work  with 
FDDI  and  many  other  standards.  You  get  a 
prewen  architecture  with  high 
speed  ard  bandwidth  fer  a  huge 
rai^  of  applications. 

^  you  can  build  an  impressiw 
rretw^akiKW  that  could  last  fir  ages. 

If  you’ve  seen  the  light  of  FDDI,  call  us  at 
1-800-338-0122  and  ask  about  networking 
withahi^pova;  ^  NetwoHcSyaam. 
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readout  of  real-time  performance  exceptions. 

Maximum  appeal  and  ease  of  use.  Under  any 
circumstance.  Tliafs  AccuMAX  for  DB2.  To  fmd  out  h 
you  can  be  a  key  player,  call  800  323-2600.  Ask  for  ext.  1 
WU  send  you  a  demo  diskette  or  arrange  a  free  30-day 
evaluation. 
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Many  users.  Multiple  forms.  One  printer. 


TI’s  8900  Senes  - 
cost-cutting  shared  printers 
for  forms  and  more. 

Now  YOU  can  get  a  single  shared 
printer  that  can  do  the  job  of  several 
machines  —  print  up  to  nine-part 
forms,  letters,  labels,  envelopes  and 
other  documents.  The  8900  Series  is  a 
solution  that  not  only  makes'  sense,  it 

Starting  at  only  $2,345,*  an 
8900  Series  printer  is  one  of  the  fostest 
shared  printers  in  it^  class,  with  mote 
features  and  a  size  that’s  slighdy  larger 
dtan  your  personal  printer. 

Because  of  its  impressive  list  of 
paper-handling  features  —  zero  tear-off, 
paper  parking,  top-of-form  sensing  and 
more  —  an  8900  Series  printer  can  be 
used  in  all  kinds  of  applications  and 
shared  easily.  It  automatically  adjusts 


to  form  width,  length  and  thickness, 
making  form  waste  and  misaligned  pa¬ 
per  a  thing  of  the  past. 

You  can  also  say  goodbye  to  com¬ 
plicated  controls.  Now  you  can  select 
options  like  print  quality  (ranging  from 


letter-quality  100  cps  to  Rapid  Print 
600  cps),  font  styles,  menu  stams  arid 
more  by  simply  touching  a  Powerkey™ 
button.  Some  models  even  print  color 
graphs  or  highlight  reports  with  up  to 

What’s  more,  with  its  16,000 
pages-per-month**  output  capability, 
an  8900  Series  printer  is  so  reliable  it 
can  even  replace  some  line  printers. 

All  this  adds  up  to  a  cost-cutting 
printer  solution  you  won’t  find  any¬ 
where  else.  For  more  information,  call 

1-800-527-3500. 


,  Texas  ” 
Instruments 


Get  AE^  EDI.  Because  if  one 


Here  at  AT&i;  we  know  that  an  Electronic  Data 
Interchange  service  is  onh’  as  good  as  its  component 
parts.  That’s  why  we’ve  designed  each  part  of  AT&T  EDI 
to  be  equalh'  strong. Why  does  our  EDI  stand  up  to  your 
business’  ne«ls  better  than  any  other?  It’s  a  matter  of 
simple  addition. 

Network 

AT&T  EDI  is  pan  of  the  AT&T  Global  Messaging  Net- 
workThis  network  is  based  on  our  patented  "Message 
Transfer  Architecture’  that  uses  CCI’TT  MHS  X.400,  the 
internationally  accepted  messaging  standard.  So  you 
•can  easih-  link  up  with  trading  partners  around  the 
world.  And  you  can  send  and  receive  encry  pted  data, 
ensuring  the  security  of  sensitive  documents.  Further¬ 


more,  the  AT&T  Global  Messaging  Network  can  be  used 
not  onh'  for  EDI  but  for  electronic  mail  and  enhanced  fax. 

■\-Systems 

Our  unique  open  architecture  means  that  our 
EDI  can  work  with  whatever  systems  you  have,  whether 
they’re  mainframe,  mini  or  PC-based.  We  have  the  soft¬ 
ware  and  systems  for  you  and  your  trading  partners,  no 
matter  what  size  they  are  or  how  advmced  they  may ' 
be.  And  with  ouroi^en  architecture, we  make  it  easy  for 
your  system  to  adapt  as  your  business  grows. 

^Support 

From  the  day  you  start  talking  with  us  aibout  EDI, 
you  can  get  an  extensive  range  of  support  services.  Rom 


piece  is  out  of  balance, 
XMeHyou  know  wiiatl  happen 


customized  trading  partner  conferences  and  imple¬ 
mentation  seminars  to  on  site  technical  support. You 
also  get  the  benefit  of  our  extensive  experience  with 
EDI.  After  all,  we’ve  been  using  EDI  here  at  AT&T  for 
more  than  ten  years. 

=The  best  EDI. 

So  get  the  most  advanced  EDI  network  there  is, 
with  the  most  flexible  systems  and  unsurpassed 
support.  ATiiT  EDI.  Because,  on  balance,  the  best  EDI 
is  the  sum  of  superior  parts. 

Quality.  Another  advantage. 

For  more  information,  call  your  AT&T  Account 
Executive  or  1 800  367-7225. 


AlbT 

The  right  choice. 
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Some  walls  are  higher  than  others 

While  IS  people  are  generally  satisfied  with  their  profession, 
they  say  they  want  more  understanding,  appreciation  of  their  work 
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Mcome  To  The  Wide  open  Spaces  Of  Progress. 


V^lcome  to  a  4GL/RDBMS  world 
that  lets  )wi  decide  how  to  build  and 
run  an  unlimited  range  of  applications 
without  the  usual  limits.  Without  the 
usual  constraints. 


Ihke  a  seat  and  let  us  explain. 

To  begin  with,  the  PRCX3RESS  4GL 
lets  you  build  with  incredible  efficiency 
while  giving  you  the  control  of  a  M-stroc- 
tured  piDgrainining  language. 


Wbenthenameofthegameisdevdop- 
ment  speed,  you’ve  got  it.  When  the  name 
of  the  game  is  control,  you've  got  iL  When 
the  project  calls  for  both,  you’ve  got  bodi. 

And  just  to  make  sure  you  like  the 


menu-driven  application 
builder,  ANSI-standard 
SQL  and  3GL  access  if 
youwantk.  You’ve  got  a  true  distributed 
RDBMS  with  client/server  architecnire 
and  two-phase  commit.  'Vbo’ve  got  multi¬ 
threaded,  scalable  performance  on  huge 


But  stay  seated,  there’s  more. 

PROGRESS  ties  together  data  across 
different  operating  systems,  networics  and 
databases.  It  lets  you  port  applications 
^  without  modification  across  UNDC,  VAX/ 
VMS,  OS/2,  DOS  (even  640k  PCs)  and 
CTOS/BTOS  with  AS/400  coming  soon. 
PROGRESS  applications  run  unchanged 
over  distributed  networics  using  TCP/IP, 
DECnet,  NetBIOS  and  SPX/IPX.  Th^ 
even  update  Oracle,  Rdb,  RMS  and 
PROGRESS  databases  simultaneously. 

What  it  all  adds  up  to  is  40,000 
installations  in  30  countries  covering 
every  conceivable  application.  Plus  the 
#1  rating  for  efficiency,  reliability,  and 
overall  user  satisfoction  in  Datapro’s 
last  three  surveys. 

So  find  a  phone  and  call  800  FAST 
4GL  to  find  out  about  the  PROGRESS 
Test  Drive  and  the  foil  Datapro  report 
on  PROGRESS. 

Once  you  step  into  our  world,  you’ll 


Progress  Software  Corporation 
5  Oak  Park,  Bedford,  MA  01730 
Telephone  617 275-4500 
Fax  617 275-4595 


Reprints  from  Computerworld  provide  a 
valuable  marketing/sales  tool  for  your  company! 


Editorial  articles  are  available  as  reprints  and  can  be  ordered  in  various 
quantities,  and  customized  to  include  your  company  logo  and  sales  offices. 
Whether  you  wish  to  have  reprints  of  an  article  written  specifically  about  your 
company  ora  subject  of  general  interest,  these  reprints*  can  be  a  great  resource 
for  use  in: 

■  Promotiona1/P.R.  materials  ■  Internal  meetings  ■  Company  seminars 

*  Produced  in  minimum  quantities  of  500  for  blcickH3n<twhite  and  two  color  reprints;  I 

1 ,000  for  four- color  reprints. 


For  complete  information  on  ordering  reprints  contact: 

Sharon  Bryant 

Reprints  Department 

Computerworld 

375  Cochituate  Road 

Framingham,  ArtA  01701-9171 

Tel.  50M79-0700 


IN  DEPTH 


Buildings  with  smarts 

Today ’s  intelligent  structures  let  tenants  make  changes  without  fuss 


IN  DEPTH:  BUILDINGS  WITH  SMARTS 


automated  syste 


My  system  will  call  yours,  OK? 


BY  KRIS  HERBST  and 
CARRIE  KENT 


Co.’8  Kenneth  Hanson, 
of  Buck’s  35  West  Wad 


This  smart  Virginia  building  has  all  the  right  moves 


1  HAVE  61,000  cubic 
feet  of  electrical  closet 
[space].  That  is  enough 
space  for  anything.” 

THEODORE  YORK 
SOFTWARE  PRODUCTIVITY 
CONSORTIUM 
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COMPUISniVORLD 


P.O.  Box  2044 
Marion,  Ohio  43306-2144 


COMPUTER  INDUSTRY 

NATIONAL 

BRIEFS 

What  recession? 

How  to  play  in  networking  traffic 

Vendors  are  learning  to  keep  on  eye  on  user  directions  to  avoid  getting  run  over 

. . .  asked  the  Software 
Publishers  Association 
(SPA)  late  last  month  as  it  is¬ 
sued  a  report  showing  North 
American  software  sales  for 
the  second  quarter  of  1 990 up 
43%  over  last  year’s  compa¬ 
rable  period,  the  strongest 
such  showing  for  the  indus¬ 
try  niche  since  1988.  Based 

BYJOANIEM.WEXLER 

n  today’s  networking  climate,  it 

1  really  want  from  tbeirsupfdieis. 

1  Fbrhaps  to  hedge  their  bets, 

^  vendors  seem  to  be  opting  to  go 
two  ways  at  once. 

Many  users  say  they  are  anxiously 
awaiting  the  day  when  there  are  tech- 

■MMiUtTFItOM  'S 
JANUARY  TO  DKEMBER.  » 


INFOMART  is  where  j’ou  can  see  md  evaluate  the  latest  in  information  and  communication 
teclinologi’-  It’s  also  home  to  a  year-round  schedule  of  conferences  and  seminars  designed  i 
keep  you  up  to  date  on  the  latest  technology. 

Call  today  to  get  your  free  INFOMART  schedule  of  events.  It's  the  ea.syway  to  make  your 
visit  to  INFOMART  even  more  produaive.  • 


Col  today  to  get  your  free  sdiedule  of  evmls.  1-800-232-1022 
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COMPUTER  INDUSTRY 


Taiwan  to  boost  its  telecom  industry 


er.  The  NSC  pbns  to  open  the  ramer  to 


conductor  and  aerospace  industries  an 


Beginning  THIS 

fall,  Taiwan  will  see  a 
lineup  of  new  home¬ 
grown  technology  for  ISDN. 
The  ISDN  products  have 
been  researched  by  the 
nonprofit  Electronic 
Res^ch  &  Services 
Organization  for  the  last  two 
years. 


“That  reminds  me,  now  that  weVe  managed  to  networic 
everything,  who’s  going  to  manage  our  network?” 


v'  family  of  network  management 


work  with  different  devices,  systems  and 
architectures  can  be  an  abstract  proposi¬ 
tion  for  any  compny. 

Consider  then,  fora  moment,  this 
bold  statement: 

No  other  company  helps  companies 
design,  set  up  and  manage  their  multiven¬ 
dor  networks  betterthan  IBM. 

Surprised? 

Then  ponder  this  as  well.  IBM's 


software  is  unsurpassed  in  helping  vou 
Itetter  control,  monitor  and  automate  tlie 
flow  nfinlbrmation  in  yourcompany 

Graphically^  all  from  one  point. 

24  hours  a  dayt 

Whether  your  equipment  is  IBM 

Net\  iew  manages  OSI  systems  and 
hantllcs your voiceand data  applications. 

W  hat’s  more,  Nefi^'iew  has  been 
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enhanced,  making  it  easier  than  ever  to 
use,  monkw  problem  alerts,  and  “Halk” 
with  IBM  and  non-IBM  systems. 

Of  course,  there  are  other  attractive 
features  of  NetView  to  consider. 

Like  how  it  helps  you  better  manage 
yourcampany’s  voice  and  data  information. 

The  way  it  cuts  down  netwoik  costs. 

Or  how  it  enabfes  you  to  finalty  turn 
your  network  into  the  pixrfiuble  corporate 
resource  it  was  meant  to  he. 


Which,  all  things  considered,  can 
paint  a  pretty  picture  for  your  company’s 
future. 

"fo  find  out  how  IBM  can  hdp  you 
make  the  most  of  your  network,  cil  your 
IBM  Marketing  Representative. 


Bullish  tine  for  PC 
distribution 

ArepoctissuedrecenUybyUJC.- 
PLC  pegged  the  total  value  of  the 


SEPTEMBER  to,  I 
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BraNG  AN  EXPERT 
INTO  FOCUS. 


Now  you  can  meet  your  company's  ever-growing 
demands  for  better  information  with  the  only  proven 
4GL  to  integrate  the  power  of  expert  systems 
technology.  Wfe  call  it  LEVELS  for  FOCUS.  You’ll  call  it 
The  Expert  4GL 

LEVELS™  for  FOCUS  is  a  complete  application- 
development  environment  that  combines  4GL  tools 
and  data  management  with  a  fully  optimized  rule- 
based  inferencing  system.  Now  you  can  create  a  new 
generation  of  FOCUS  applications  that  capture  and 
apply  knowledge.  The  rules  and  regulations,  policies 
and  procedures  on  which  every  company  relies.  You 
can  turn  simple  decision  support  into  advanced 
decision  management 
FOCUS  is  proven  technology  for  accessing. 

■  ■  ■  and  storing  data.  For  the  first  time, 


strategic  knowledge  be  ronsulted  from  any  of 
these  critical  functions  from  any  point  in  your 
application.  And  since  you  can  do  this  from  many 
applications,  you  can  better  address  consistency  and 
maintenarKe  across  your  organization. 

It’s  from  Information  Builders,  so  you  can  apply 
these  unique  capabilities  to  data  in  every  file  and 
database  in  your  IBM  or  DEC  data  center  including 
DB2,  SQL/DS,  IMS,  Rdb,  DBMS,  and  RMS. 

Only  Information  Builders  provides  seamless 
integration  between  the  most  widely  used  4GL  and 
the  fastest  growing  expert  system  to  give  you  The 
Expert  4GL  Now  give  your  applications  the  power  to 
deliver  the  best  information.  Contact  Information 
Builders.  Inc.,  1250  Broadway,  New  York,  NY  lOOOl, 
or  call  212-736-4433  ext  3700. 


Ea  Levels  for  FOCUSH 


^S.  INC.,  1250  BROADWAY.  NEW  YORK.  N> 


COMPUTER  CAREERS 


‘Adventurais  IS  folk  wanted’ 

TkelESC  needs  skilled  IS  professionals  to  advise  Third-World  countrie 


,  '  I  ’  HE  REWARDS  CAN  be  great  in  the  form 
I  of  interacting  with  the  local  people, 

A  experiencing  the  culture  and  making  a 
:  significant  contribution  to  the  economic  and 
social  development  of  a  Third- World  country. 


ih' 
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COMPUTER  CAREERS  MID-WEST 


Compiiterworld  Recruitment  .Ulrertisiii}>  Works. 


“Computerworld’s  Campus  Edition  is  making 
many  of  my  campus  recruitment  trips  for  me.” 


With  31  facilities  nationwide  and 
annual  sales  in  excess  of  $90  mil¬ 
lion,  Computer  Horizons  Co^.  ranks 
sixth  among  software  services/sys¬ 
tems  integration  firms.  This  20  year 
old  company  designs,  develops,  and 
implements  systems  and  software  pri¬ 
marily  for  Fortune  500  comp>anies  in 
fiiiance,  insurance,  and  manufacturing. 

To  ensure  that  it  lives  up  to  its  tag¬ 
line  —  “  The  Solutions  Ex¬ 
perts,”  —  Computer  Hori¬ 
zons  Corp-  spends  over  $1 
million  each  year  on  re¬ 
cruitment  advertising.  And 
it’s  the  responsibility  of 
David  Reingold,  Vice  Presi¬ 
dent  of  Human  Resources, 
to  see  that  this  money  is 
spent  recruiting  only  the  best 
computet  professionals.  That's 
why  he  advertises  in  Computer- 
world's  Campus  Recruitment  Edition. 

'Today's  colleges  and  universities  are 
turning  out  better  quailed  graduates 
Since  companies  like  ours  tend  to  con¬ 
centrate  more  on  experienced  professionals,  we  don't  have 
the  time  or  staff  to  get  out  to  all  the  campuses  we  should 
That's  why  we  turned  to  Computerworld's  Campus  Recruit¬ 


ment  Edition.  It's  making  many  cf  my  campus 
recruitment  tr^fbr  me. 

In  1990 alone.  Computer  Hortcons  Corp.  antici¬ 
pates  hiring  up  to  100  entry-level  programmers, 
systemsanal}^  database  professionals,  and 
software  engineers  with  degrees  in  computer 
science  or  mathematics  Our  ad  in  Computer- 
world's  Campus  Edition  has  already  generated 
over 400 resumes  from  aU  over  the  United 

States  Now  in  the  initial  screening  stages 
my  guess  is  that  we’ll  be  interviewing 
about  one-third  (ff  these  graduates 
So  our pro^tects  are  looking 
very  good 

"Computerworld's  Campus  Recruit¬ 
ment  Edition  lets  me  compete  more 
effectively  pi  the  nation  'spool  of  top 
computer  career  students  I  was  thrilled 
with  the  results  and  definitely  consider 
this  to  be  an  'annual  ad' for  Computer 
Horizons  Corp." 

Computerworld’s  Campus  Recruitment 
Edition.  It's  helping  America’s  companies  recruit 
America’s  best  computer  career  students.  Just  ask 
David  Reingold. 

Fbr  all  the  facts  on  the  October31, 1990  issue, 

call  John  Corrigan,  Vice  Ptesident/Classified  Advertising, 

at  ^/343-6474,  (in  MA,  508/879-0700). 


(DMPUnRWORU) 

The  weekly  newspaper  of  record  force 
375  Cochituate  Road,  Boa  9171.  Framingham,  MA  01701 -9171, 800/343-6474  (in  MA 


all  508/879-0700) 


COMPtfTER  CAREERS 


SENIOR  SYSTEMS 
PROGRAMMER 

UNIX*  Windowing  Specialist 


SYSTEMS  ANALYSTS 

The  Saudi  Arabian  Oil  Company  (SAUDI  ARAMCO).  one  of  the  free  world’s  larsesi 

producers  and  exporters  of  ol  ami  gas,  currently  has  the  Wowing  opportunities  ayailible 

for  Sy^ems  Anal^  in  Saudi  Arabia. 

TELON  INSTRUCTOR 

RequiTBS  BS  in  Computer  Science  and  experience  with  COBOL  and  BM  303^3081. 
Expertise  in  TELON  and  worldng  knowledge  of  TELON  capabiities/design  concepts. 

SYSTEMS  ANALYST 

Requires  BS/BA  in  Technical  or  Business  and  6  years’ BM  mainframe  experience  with 
XL  COBOL.  TaON  and  CCS.  Sbuctured  analysis/data  basedesign,proiectdevelopment 
methodology  and  mentoring  also  requited. 

BUSINESS  SYSTEMS  ANALYST 

Requires  BS  In  Computer  Science,  Business  Administration  or  Engineering.  Must  have  6 
years’  experience  with  computer  application  systems  related  to  materials  supply 
business.  Knowledge  of  systems  developed  using  BM  mainframe  computerVIMS  a  plus. 

DATA  BASE  ANALYST 

Requires  BS  in  Computer  Science.  Earth  Science  or  related  with  6  years’  experience  in 
data  base  analysisAMnagement/design.  ResponsMIities  include  designing/niaiiitaining 
a  large  integrated  relational  data  base. 

SYSTEMS  INSTALLATION  AND 
MAINTENANCE  ANALYST 

Requires  BS  is  Computer  Science,  Electrical  Engmeenng,  Math  or  related  i^lO  )*a^ 
expenence  »i  instaUaton/lmuble  shootingAnaintenance  of  large  scale  BM  3090 or  CRAY 
Unicos  systems.  Must  possess  a  working  knowledge  in  one  of  the  following  support  areas: 
IBM  MVS,  UNK/AK  or  telecommunications  software  environments. 

Emokjvnient  with  SautS  Aiamco  wi  provide  you  with  an  interesbn|  IWtyle  in  a 
multicultural  environment  with  comfortable  fami^  iving  arrangementsAnelils  Imdude 
free  mec^  care  whie  in  Saudi  Arabia,  fine  schools  and  a  broad  spectrumbsnecrwbonal 
opportunities.  We  provide  an  attractive  cotnpensadon  package  which  «ic^  an 
expatnate  premium  phis  36  calendar  days  of  vacation  annualy,  Blowing  for  extensive 


- —  Philip  Morris  U^A,- 

AS/400  S/38 


SAUDI  ARAMCO 

World  Class  Opportunities 


CLASSIFIED 


IRAINING 


When  terminals  are  terminal 

Making  the  maoe  toPCLANscan  be  a  strain,  but  it's  not  in  vain 


riolt^heioisrf^  pSdS^TShnkaTsai^'iiiein- 

t  to  appUcatims  staff  beramust  be  educated  about  the 
s  when  they  need  it  dangers  of  viral  infection  from 
a  cnidal  point:  Making  pirated  software^  The  sheer  por- 
X  awkward  or  difhcuh  tahility  of  PC  software  makes  it 


..  jm  the  concepts  of  lAO  Structured  analysis 
for  qua^  systems  arKl  through  11  years  of  experienc 
in  over  350  system  deiign  workshops, 


Featuring  Keynote  Presentations  From: 


Radisson  Hotel  •  Nrara  Falls,  N> 
Please  Cal  lUI  Crawford 

lAtec  Designers  Systems 

Ffione(41S)84S-3g44 


October 

Training  Editorial  Topics 

2  Pitfalls  of  working  as  a  training  consult 

Executive  Report: 

IS  in  Multinational  Companies 
Ad  Close:  Sept  25 


COMPUTERWORLD 


SEPTEMBER! 


COMPUTERWORLD 


SEPTEMBER 


NEWS:  IBM’S  NEXT  GENERATION 


NEWS:  IBM'S  NEXT  GENERATION 


Enhanced  role  for  9370, 4381 


IBM  midrange  users  need  only  upgrade  to  increase  system  perfortnance 


BY  MARYFRAN  JOHNSON 


ntr  ^<ooled  systms  offe 
I  eagerly  awaited  upgrade  i 
Ida  20%  to30%perfonna 


SEPTEMBER] 


TRENDS 


NEC  modems  keep 
information  movdngasif  your 
life  depends  on  it. 


I 


CsC 


!ing  on 


In  a  91 1  eme^eiK^,  to  risk  a  communications 
breakdown  is  to  risk  a  life.  So  if  you  don't  want 
to  take  any  chances,  make  sure  your  modem  can 
handle  the  pressure  in  acrisis. 

In  Florida,  NEC's  I  Series  Intelligent  Qiassis 
System  is  now  helping  coordinate  the  life-saving 
efforts  of  Lake  County's  911  services.  The  county 
chose  the  system  after  tests  found 
NEC^I-Chassis  modems  out-  ■ 
performed  others.  And 
they've  proved  their  round-  ^ 
the-clock  reliability  by  being  or 
the  job  there  for  more  than  a  year  without 
a  sii^  failure. 

Since  NEC  modems  are  designed  to  rapidly 
and  accurately  transmit  huge  volumes  of  data.  Lake 
County's  91 1  operators  can  now  quickly  pinpoint 
accident  locations,  provide  traffic  instructions,  find 
patient  medical  records,  and  dispatch  back-ups  when 
needed.  And  because  NEC's  Dual  Modem  Card 
links  9irscontrol  center  to  NEC  Dial-up  Modems  in 
remote  locations,  Lake  County  feels  it  hm  found  the 
best  data  networking  solution  attainable. 

Each  indivM  1  Series  Chassis  supports  a 
wide  variety  of  applications  and  products.  These 
include  synchronous  and  asynchronous  operation  in 
dial-up  or  leased  line  networks.  Line  spe^  ranging 
6om  300  bits/s  to  S6k  bits/s  with  both  an^  arid 
digital  capabilities.  As  well  as  compatibility  with 
CCnr  standards  such  as  V32  and  V42/bis.  Plus, 

■the  system's  built-in  flexibility 

eliminates  product  obsolescence  by 
making  it  easy  to  add, 
mix,  and  match 
other  chassis  and  data 

m'-  - 

Nomatterwhat 

business  i^'re  in,  you  need  a  rnodem  that  can  keep 
facts  and  information  on  the  move  without  causing  a 
crisis  of  confidence.  So  choose  wisely.  Choose 
NEC's  I  Series  Intelligent  Chassis  System  and  Net¬ 
work  Manager.  Foraffee  assessment  of  all  your  data 
networking  needs,  call  (800)  222-4NEC. 


I  devices  as  network 


NEC 


NHSREieASE 


INTEGRAL  ANNOUNCES  TRADE-IN 
PROGRAM  FOR  MSA  AND  M&D  CLIENTS 


I 


Uncertainty  Created  By  Dun&Bradstreet  Acquisition  Prompts  Special 
Integral  Financial  and  Human  Resource  Program 

Walnut  Creek,  CA  —  In  response  to  overwhelming  requests  from  within  the 
newly  combined  MSA  and  M&D  client  base.  Integral  today  announced  a 
financial  and  human  resource  software  trade-in  program  designed  to  provide 
organizations  with  proven,  stable  and  enduring  business  solutions. 

Under  the  terms  of  the  Integral  program,  D&B  Software  clients  who  trade  in 
existing  financial  or  human  resource  systems  will  receive  up  to  30%  off  the  price 
of  a  new  financial  or  human  resource  system  from  Integral.  Integral's  trade-in 
program  offers  superior  application  performance  and  a  clear  technical  direction 
to  these  D&B  Software  clients  —  and  at  a  significant  savings. 

The  program  originated  in  response  to  strong  and  rapidly  growing  concern 
among  the  D&B  Software  client  base  over  questions  of  product  continuation, 
commitment  to  support,  and  overall  D&B  Software  company  strategy  and 
technology  direction.  In  recent  coverage  of  the  D&B  Software  user  conference, 
COMPUTERWORLD  noted  that  "m^y  left  the  coirference  skeptical  and 
confused  about  how  the  company  will  'bridge'  the  redundant  applications  soft¬ 
ware  lines  it  has  acquired." 

Since  1972,  Integral  has  developed  and  serviced  the  most  functionally  rich 
and  techmcally  advanced  financial  and  human  resource  systems  in  the  industry. 
Tod^,  Integral  has  installed  software  products  at  more  than  2000  client  loca¬ 
tions.  Recently  Integral  was  awarded  IBM's  Outstanding  Business  Partner  of  the 
Year  Award  for  the  second  consecutive  year. 


For  Details  On  This  Limited  Time  Offer, 
Please  Contact: 


In  the  U.S.  800/824-8199 
In  California  800/824-8198 
In  Canada  415/939-3900 


INTEGRAL 


